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Abstract not available for JP2002530607T 
Abstract of corresponding document: DE1 9854254 

The invention relates to a method for controlling a 
gear-change operation in automatic 
transmissions with a coordinate control device for 
use in drive units of motor vehicles with at least 
one drive engine, especially in the form of an 
internal combustion engine. The invention is 
characterized by the following features: In a first 
step of the inventive method, the actual values of 
certain dynamics of the vehicle movement are 
determined or calculated for a certain time to. In 
a second step, a theoretically attainable 
consecutive speed of the drive engine, especially 
of the internal combustion engine is calculated on 
the basis of the actual values, using n_mot_pr_h 
in the target gear gziel = gakt + n with n>/= 1 or 
n_mot_pr in the actually chosen gear gakt for 
every interval t=t0 + tschalt. In a third step, the 
consecutive speeds detected are compared with 
a ceiling speed that can be preset in a 
characteristic mapping of the drive engine. A 
downshift or upshift operation can be initiated by 
controlling the modulators that are actuated for 
realizing such a shift of gears depending on the 
result of the comparison. 
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(57) B?*J] 

U $&2g*|S§<i:b-r\ n»x>^>. 

8trt^«IMcDa!fte<)lCiiJ^pJSIfe|p|te^«ii_mot_pr_h 
(eg^Tfct.i = g. k . + d (n Sl)»«-e-) SsftMU 
o_mot_pr (SSKCD«R^7g. k , ®*&) t -to 

■fey Mr«ftiHiMMaui£tttt , r«. ±BJt<sas*K 



■<5p 



lunriti uuMMjUM t.U>e«i. I.P«m. I 



:x_ 



] 



n-fl>oi.pr.Nr. Finjibit. LflJttlt. t.0JB0«>-J.nJWflt. >...,} 




"I" 



[4#fFf»3fc<D*Slffl] 

-^m^mmmmmm n_motjpr_h (s«=¥Tg zlel = gakt + n (n ^d©#&) 

, nj»ot_pr (H^cDjliRdfTg^ W^-g-) ^gflB^.«fltic:S<5#s Hf 

£!l t =t 0 +t schalt fefiffjru 

■>7H^ sfc^y-j-^^^ hft^pi^^^^dt^^t-t-s^ Suisse 

- njaot 

- ^TCOffi^lHl^S^ n_ab 

- T#-te/l"<yM&M. Ped 

- -fV—^-^^/V^M Ped_br 

- irt^it:^s<3t^^*^#m#it.5^*tt (mt>mmm& n_ab 

V S it (4 i ac hs> r dynamisch ) 

&%mmmm^^i>><Dm3fcmcmm^mt£mffimmmst nmot_pr_h mm*? 

^8 2iel = g akt: + n <n SI) *fc{4 n_mot_pr (gME^aiiR^Tg^ <D 

temmm-nfrnzz b&w&t-tzm&mi &itte2icmm.<Djj 



-2- 



*feo 

4. 1 a) mt t =t 0 +t Schalt , gHf^Tg 2iel = gakt + n k:*5^-ci»«;s 

nfcSWBS8ttlHFtejS« n_mot_prh asaMBTRUillEtft £ V i*v^»£\ 

4. lb) t =t G +t Schalt , ^GQ^R^Tg alc1: ^V^TW^Stt^ttr 

mmmm^mm n_mot_pr *«^±i»ia<K^j;9i«v^»^^«ry^v7h» 

SSRIIMEji& n_mot_pr j»AWBTRREHE*« J: 9 ffimt^tctt^* HbfP 

^ t- 

- P hl - flUKigSn^ = k hl * n ab:regel ; M = ^«7>fy<0 IvW) 

~ P h2 = <n r2 = max{k h2 X (n abregel - n min ) + ; n r2 Xi spr } ; h/l^ 

m nhzftmcommnm^ b e , b e = 23o g /(kwh)<©^-f ^toss^^u 

" p hs = <( n hs = raax[k h3 X nx .3 ; n r3 Xi spr } ; M=0) 

k hl , k h2 , k h3 , k rl ttJKfttSteR^stt*) 

m9*5'f>k<D&&t>\ ^fcteH^ n r2 = k r2 Xn rl t>*t>MM£tl&& 



-3- 



&«g|HHKaft n_mot_pr_h (g^=¥Tg 2iel = g akt + n (n SI) (4, 

5£ : n_mot_pr_h(t 0 +tS ohalt ) =(n_ab* (t 0 ) Xt Sohalt + n_ab(t 0 )) Xi(g+l)+f_k 

orr 

So 

[l»**9l #^TV7 b»#{C^»t5«rlB*H«f_korr He, ^fflSM 

flat***** b* *im tztix^zzt *mm t-rz> 9 i^mmoxm* 
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11. 2 »EA^*«rt*HW, *W«ifct>*S»«[«r*liJ+Sfc»©K« 

11.5 ^«2ft^B^ft$tvfctt:tfe^B«r«x. ^EitK^Bici*. ff» 

12. i ffiria^i A^efiSfr^cAN-Bus 

12. 2 «fJ|H«2A^Bi4, ^«cDW^HItejS*^Wfci?)^*fc*ieg 

i2. 3 fitrtecAN-Bus \zmnznt^2\tit)mw.*ffiz-x^z>z.b*mkh~f 

SftiOffigiBo 
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[0 0 0 1] 

[0 0 0 2] 

[fESEW&flf] 

are*)*. iSir^if<D^5H*Sr^{c®5Ct©-e#5#^:©>>>' h^n^ 
5„ W^tTtd^v^-ctt, »<El-J:S*|gro*fT#fe#*s^7 hMteEHESSftcSI 



-6- 



tefe^£*i/ri^coT\ ^r^^>^<omcmm^& b\cmm-r^mm^h6 

[0 0 0 3] 

WKv^m^iHHeaa?. ^ft^^i^v^rc^^vIHIe^ic^v^r^^T^l^So 



[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 

Sot, *»«OjKSK^*>SWBtt. rt*R«B8^»*b<«— frSCAN-Bus i 
W*/WbStu« 0 SJttli WsW8*»fc|lfc^7 h^p^?^ tit, 

[0 0 0 7] 

mm «!Hfti- s fc #> co#^] 

[0 0 0 8] 

» T/v?4 A^Wfc J; or EBBS ji,S 0 h^n^^fc*****:* 
ha*, -tit 4»tcrtJB«H<Dl^^y^lc«Slft*:feix5o 

[0 0 0 9] 

#*b<r±— ^can-bus t#i^v>e>n5 0 

x xy^yo^^fi, i^£>CAN-Bus rt^JRfefen, SfcttKBStU 
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££o ^f^CAN-Bus ^^ft#t^^^^-c^ N CAN-Bu 

[0 0 10] 

[001 1 ] 

b) Wk:^«B«B8-C2>%ran3Sao. gH^Tg ziel = galrt + n (n=l)lc33»t« 
SJ3SRTIB3ffi»|iJteifi« nroot_prJi £#^i-£ 0 X J: 19 # < <D * 
T^Pg^#LTV^^#^C^«^(Og^^T^0^$^ n€=(l,2,3)£ 

*>*v^. «r*jt = t D + t shalt [c^xmm^m^titc^Tg^ k 

c ) ^mmmmmmm^ ten g ^mfc^s t mm^mmmmmmm t sritift u 
x. 

c 2 ) jt«as*ic*-5< is? wmm (ry^/7h*ft»^yi/7h) 
[0012] 

- n_mot : ^Vi^Vlnltejift 
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- n_ab : XSStttffiAliWHSft 

- Ped : T^ir/v^^/^^ft 
Ped_br : ^U— ^^/t4B&94l 

- ^t>*E*ttic*fif38«*««i-*je«t (v £fctei achs ,i dyTiamis 
ch &t^K»liI«SS* n_ab) 

[0 0 13] 

SBteCAN-Bus ^fc}i^^m<^MM^^^Ad^^ai^tt^^. — 

^—^^»^^*, ^^ffaffid, can-bus a>fcifr#^T*fc*)> m&m 

- P_mot : 

- B : JftPWAf * 

- p : A^ff 

- Psijpoint : 3— ^jfct; 

[0 0 14] 

[0 0 15] 

¥f\-fommmx$>z>mmmsL<D nm^yg* ±el = g akt + n ic*5rt*«aiRriB 



-ii- 



IKRKS^SjIXfc^Tg.^ {C*5it6 n_mot_pr I^WSS^ 1 - 1 Ora 

«Fi- ; eo5^ { 9^^*C (beat frequency) K#c#-T£o b B#R3t schalt 

[0016] 
[0 0 17] 

^Pic) ^^V^T»^c^#[Hlte^{C^ LTfx.fl — JftttKl^V^l'iaiE 
[0 0 18] 

tt*v\ ftiffck, can-Bus *fcfifl^<^wwK«iBo*©^«>f^^— 
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[0 0 19] 

v^^5CAN-Bus {c£>v^J2, fcSW*»«3&5|Hite^«cottf*Sr*ttJ 
can-Bus *c3£frrSo ffi<o£T<a»j#p»»*, can-Bus d^btWBflMKSrBtW^* 

[0 0 2 0] 
[0 0 2 1] 

^ri, *ft<H3o^yhp hl — p h3 }aot«^$tiSo ry^7f 

*fctt^9^^f^M*^*R3trs*:*K:rt, k hl ,k h2 ,k h3 &tf k 

rl , k r2 h\*^*Lmk<o : &m<omgL%s ^frftz^vz/ic&mmx&zxotz 

- ^-T^bP hl = (0tei*«n hl =k hl Xn abregel ; U&±&ffi? J ^ICXZ) 

- ^ >h? h2 = (n r2 = max{k h2 X (n abregel -n^J + n min ; n r2 Xi spr } 



-13- 



;Mttu &ZVrfe<DM'&M9t& b e mttt£ b e = 230 g /(kWh) ©7-f>-i:©M 

- ^>h? h3 = ({n h3 = max [k h3 Xn h2 ; n r3 Xi spr } : M=0) 

[0 0 2 2] 

- p rl i±, —^.<D3L>-i»-h^^^-r^^.m9^>'<^m^^s o*«p^ 

- P r2 H\ m2^>-hP h2 W«^(cffiV^ttfc#^^ffi»^V'1'>'i:^ 
^y-f >t<D^tVXm^^tl^i)\ Bll^iSn^ = k r2 Xn rl 

- P r3 tt. ^^^^,Lfcli«6t(HHi^f*i:<D3S^t b-C^$ 

[0 0 2 3] 

«&£>&v\, n^/n^a >;i spr ftSMfi^iKHT-feSc 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 
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- mm^m 

[0 0 2 7] 
[0 0 2 8] 

flncBtt. ■bfWKBfefeicv^ hur«BS*ta 0 7^SMMcpfRi*5v^rr4, ft 

[0 0 2 9] 

*38W©«»*fttt, »*b<Wt^ CAN-Bus ^ft\^tltmi&(D^^y"^m 

BS:K«i-5o mftZtiZls? h«fffc*rt«4 6ft8««|3!C*»tt 91 
»c*v^r*t>#*bv^Bl!:a8V^o*V7 HWPSrSWTf *r fcftif) fe, 
ffTOHc, »Jfia^«*5B^»ftl*lc#*^5^i:*-C*So £*PS#^ffl<^i 
■l«ft*fctt*o||[B«>«*©fc»«>ryv=f y xab, JGMilfMHH)— X* 
T**>0. «£oT x Xifi»2t OTEriT,fc: AB-f- £ M •SW^ES^-a* £ *xT V ^ 0 

■WHtB k:b lt j; 5 temmm x. e> ttfc^ * ^i$a*J 
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tffc>tu^^»^ic(4m*^ric*3v Nra«'Hr«*iBB«a«isMEaaESr»jEi-s 

[0 0 3 0] 
[0 0 3 1 ] 

- n_ab -3E]li«til*Sl5^*5lt5ttl*ia^a 

- n_ab' ■■■&mmmxmc&ij zmtimwia&m 

- n_mot •••^>'^ s > / [Hlte5SS 

- n_mot' -3i>-i»-mfcto&lg. 
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- Ped ••■79tfls'<frflsmh&.m. 

- Ped' ~Tt> J z;V'<*f>vmh2h'&'g. 

[0 0 3 2] 

^2®PgtLT, ®*m*? srfX. = to + t Schalt mc, ^m*fcttff»^ 

ntcmis.mm* <b > su^tid^ ^xmmmzmm^-m^mmmWi<ommmmm 

n_mot_pr frtfJM-S. gsx.* pr », f^Ml Sritft-tSo <R««fcft 

m&nz 2-o<Dmmmmmm&nsmmmmmn : tiv^iv. #.<o*. 5 ***** 

- n_mot_pr_h = TSRSgd* P> T yrTV? Y'&<D nm^T-rttfr^Tgmg+l 
SfcHtg+nlclMf Ufc»^-<0«Sit = t 0 + t Schalt K^ttS^SMt^VllHEji 

- nmot_pr = &m*mt>tlt£^&&l£. =¥TSPtg(C*Jtt 5B#»t = t 0 + t Sch 

[0 0 3 3] 

■iff «r#«#»t5„ 
[0 0 3 4] 
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y^^^^^f^^^^^lHl^S^^^tt^o n_mod_pr_h ^ 

l-c. *&at = to + t Schalt \c^n^^m^^>mmmm^±mmmmm^ 

[0 0 3 5] 

n_mot_pr_h (t Q + t Scllal1 _ ) = (n_ab' (t Q )xt Schalt +n_ab(t 0 ))Xi(g+l)+f_korr 
[00 3 6] 

^-fz>->y> hm^^m-r^t^x^^ ^<dx o^^x^hntcm^m^m^ 
£<> ^tinm* <D%mx *jmx&z> 0 wx.\^ femtifzimwztizmmfemm 
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[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

[Uteris - h/^vhy y^^Sr*^t"St><Ot LT, ^ry^^yvhyy 

m^ztiZo mmtfj > b *mmirz> i^iao xmw^x *r mc&v zm&& 

[0 0 4 0] 

»A^w^cai*.-c, ratted v^fc>^>sfi»^ by y^^srRS-ra-tds-c 
nco^hy^^^r-^ fc^riwttfc:. h/i^ - suss* 

[0 0 4 1 ] 
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[0 0 4 2] 

yic&^xmmmm*mst>tite\<\ ^m^im^? 77 <nm&, mm±. 

[0 0 4 3] 

CDMWC&^TJ*, CAN-Bus ^fci^tt^SM^iifi^^^^^XLT^^^^ 
[0 0 4 4] 

USl] 
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mm 






njnot [1/min] 


can-bus 


no 


no 


n_ab [1/ain] 


Tfr: MJ -fi (7^ 


no 


no 


V [KBl/nJ 


can-Bus 


yes, t> L r«« 




rMILOt LKWJ 


can-Bus 


yes, fIW©i 


no 


B [kg/h] 


can-bus 


yes, 6&SIT<V 


no, CAN rtT^J 


W /E © M #i4 tC jo 
NOx ^-^4 
[g/(kWh)][kg/h] 


CAN -Bus 


yes 


no 


Ped [%] 


CAN-Bus 


no 


no 




CAN -Bus 


no 


no 


P [Pa] 


can-Bus 


yes 


no 


psi_punkt [%] 


can-Bus 


yes 


no 



[0 0 4 5] 

[*2] 
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njaot [l/(min s)] 


d(n_mot)/dt 


yes 


no 


n_ab' [l/(mins 2 ] 


d(n_ab)/dt 


no 


no 


rifi/ixtrt 


Opin) 


no 




a Tin/s'] 


n_ab* * Fdj B /ii C *s* 


no 


no 




d(Ped)/dt 


no 


no 


Ped' 1% /s] 










{h(t) -h(t-dt) }/{s 
(t)-s(t-dt)} 


yes 


no 


m [kg] 


can-Bus 


yes 


no 



[0 0 4 6] 

SAT. **©£l««)t!»tR«t«o 
a) ^zsi?>'ml&3&&RXf : t<DllR&ti& 

fiOl»x^;i,^fj:^r^7 MDBlc*^ic|Sftl, *PoiO**^»»Sr#*.S<0 
[0 0 4 7] 

[0 0 4 8] 

c) *tT7S« 
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o 

[0 0 4 9] 

d) ^l/*Jl/\Rt) 

mmmt L-xm^zz. b&xtz> 0 mz. ^wm^^^\mm^<<D^rm 

«U § left S ^ 5 ft £ :x h SrH^rfB t£*rT<D*h &m$lir s o 

[0 0 5 0] 
[0 0 5 1] 

f) m^wmm 

j&mxmm»imx$b *> , »j«ofc^tt^tte>«r«iaT«i<ri:3&sa*uv\ & 

[0 0 5 2] 

g) r^-t/w<^ngi&^* 

[0 0 5 3] 
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[0 0 5 4] 

i) ^ffigffit^tt^ii^lB 

[0 0 5 5] 

j ) jS^hs 

[0 0 5 6] 

k) y'u—Jr^/umt} 

J**»£fttf/* fit:/ u-^tWRWE*sil« $ fi So «» r4*fr3*« £®T $ 
[0 0 5 7] 

l ) a— ^3iLS: 

^>5o «#<o*ijffl*ifettllf*-e** 0 3^«t#**lfc«^i:ii, *PW*ft 
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HUSKAofciBBU *7(OTy^7 h^fir. fc&v^J; 5^*o a—ftiS 
[0 0 5 8] 

**<z>tfett»*, i^^>^ can-Bus ^iicr^ft^t>tt6<z)r% AW»Rt<^# 

[0 0 5 9] 

t^Jo* 6 CAN-Bus «rJBv\h,tf, WWK^lHKKfi^— ^Srft#L, 

ioestu can-bus frb1b0&xftmtmm» : t<D<?— *&Wt*mt-£fc#WIB 

[0 0 6 0] 

-P h3 T^ttV^ 0 ^<DmM<Dlt#>\C &M<DBWi<D$(:1& k hl , k h2 , k h3 ^ ^ 
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n h2 = max{k h2 X (n abregel -n min )+ ; n r2 Xi spr } 

[0 0 6 1] 

ry^7 b4^9>f ^*»^5fc»l21^S|ft|(|3*>f ^hPha tt, SUBS 

{n h3 = max[k h3 X 
[0 0 6 2] 

Sr*-r«rtt9>f >"£<7>3?^£ Ltjt»f)Ji5o ^©enieWJIEt^^AW?^^* 
#&b&VV§§^cr±, HHEjfiSn^ te, ^:n r2 = k r2 Xn rl JloTjRjrsTti 
-efc5 0 Sg3^>-bP r3 te, ^>-bP r2 

&oxmm&tiz> 0 ##ck hl ,k h2 ,k h3 ,k rl ,k r2 hkw^^v^ h/v^-^^^ 

[0 0 6 3] 

-*-fcfc>*>, n h3 /n r3 £ i spr ft*B«d53K«-e*)5o 
[0 0 6 4] 

Idiot", =¥T«ft^^[U^Sti^ lot, afcSftfc^S^Ib 
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[0 0 6 5] 

H2K^|»||.|iI(B««fcH-r5«M4ft»l f 2tt. ^^^v4#tt^^^cS 
[0 0 6 6] 

. :/y s/ v^r/y v^^MMfctT^?itm^^>^v\ -wc^y/^^t 

o 

[0 0 6 7] 

1 =¥r jc»jss u |g 2 antral 9yi?*y^!i y^t^f 1 WM^ricMfe 

[0 0 6 8] 
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[0 0 6 9] 
[0 0 7 0] 

[00 7 1] 
[0 0 7 2] 
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[0 0 7 3] 

BBlC^bTfcfc"C«^S 0 ^:ix^ix^**S*taSria4 a-4 c^tITV^ 0 

*Uv^o BB4btt, ^*aftr*A»R»r*fM-«J:5ft, 
*<z>»AttlBi?*telS^5»fNSH4r^bTV^5 0 TREHK***5BBSr*i-«ptt 

*H*9-f yi. 4bte, «*IHCaft«HSr*"r»tt?>f ^ 1 fc#bT«|II<E«fc:» 
[0 0 7 4] 

85ft can-Bus Sr«xfc*^^g»^ji«^ % **H<o«W*ifeSrjttrr* 

[0 0 7 5] 

3Eai«#J«iS« 3 ^J»^g4^«x.TV^§ 0 rfttt, W<H2oOA 

»3gg(Diiffi-r -^can-bus 6 tmm^imx-h^, »iBAi7t>B 

$lT*fc£ 0 A^^IS^rilCr. #JflH£K4fci:. CAN-Bus 6 iC^ff^tbTV^^V 
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MiitoEi^^M 1 & / £ ^can-bus 6 \H £ tt 5 0 

* feic, />4< 1 1 1 o(OfH81 1 2 Sri itv^o r(Z)ffffil2(i 

mtztix^Zo itmmm^m^x^ *T7=isi?<Dit&<Dwm#&mM'r. 

[0 0 7 6] 



a "-jfefriltSt*' 
h "-JiAifS 



-30- 



P_mot —^^-J^ttiJj 

Ped —t& ±/^^m^m 

Ped' ~T? jga£ 

Ped^br — ;/ ^< ^/Wft^^ ft 

njnot* • • -3i >- ^EMEftl jg£ 

nmot_prJi »^Tg ^^Xg+lfCT h Ufc«(0B*»Jt o +t s 
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